section of ¢tomparative mU)ebicine President-J. B. BUXTON, F.R.C.V.S. [February 27, 1935] DISCUSSION ON INFLUENZA IN MAN AND ANIMALS Dr. C. H. Andrewes: It is difficult to decide exactly what influenza in man is; still less what is meant by influenza in animals. Probably the term influenza is used in human medicine with two distinct meanings. First, in its narrower sense, there is epidemic influenza which periodically attacks this country with greater or less severity; my co-workers, Drs. Laidlaw and Smith, and I believe that this disease is caused primarily by a virus which will infect ferrets and mice [1] . Secondly, there is human influenza in a much wider sense. Influenza figures in the death returns in almost every month of every year, and it is diagnosed every winter in the absence of an epidemic. It is sometimes merely a convenient label for upper respiratory infections of unknown aetiology. Possibly it includes a number of disorders; at any rate we have obtained as yet no evidence that a virus capable of infecting ferrets is present in sporadic cases of influenza in this wider sense.
The definition of influenza in animals is still more difficult. Swine influenza is a well-known disease in the middle west of the United States and has been recognized also in Germany and France. It bas a very good claim to the title influenza, for it is caused by the combined action of two organisms, one a virus closely related to that isolated by us from cases of human influenza, the other, a bacillus, Hammophilus influenzw suis, which is a variety of Pfeiffer's bacillus [2] .
The use of the term influenza in a disease of horses is sanctioned by custom. There is as yet no evidence that the mtiological agent is related to those of human and swine influenza. If, nevertheless, we continue to use the term " borse influenza " we must realize that, so far as we yet know, the disease is no more allied to human influenza than is swine erysipelas to human erysipelas.
But it seems desirable to draw the line at this point and to abjure the use of the word " influenza " in animal diseases unless and until such diseases are shown to be related to influenza of man and the pig (and perhaps the horse). There are many upper respiratory diseases of animals and birds, but to apply the word influenza to them without real justification is, I submit, only to confuse further a sufficiently complicated subject.
I will now turn to experimental influenza in the ferret and mouse. The symptoms produced by our human and swine strains in ferrets and mice are identical; the two can be certainly distinguished in these animals only by immunological tests. Antigenically they are different but not completely so; titrations show that antisera to the two strains have a definite overlap.
Either strain [1] infects a ferret, but only when inoculated intranasally, or directly into the lung; introduction of the virus subcutaneously, intracerebrally, or by any other routes, produces no disease. Infected ferrets show a rise of temperature in forty-eight hours; often this drops and rises again after a further forty-eight hours, giving a biphasic curve. They develop nasal catarrh and obstruction and sneeze repeatedly. After a few days their fever and local symptoms abate; they recover and for some months are immune to reinfection. Just as we can infect only by the respiratory tract, so we can recover virus only from the ferret's nasal passages and lungs; we have not found it elsewhere. Suspensions of infected turbinates or lungs can be used to carry the virus on in series and we have thus transmitted it through more than a hundred passages. If the ferrets are infected while under ether anesthesia, they develop widespread pulmonary lesions.
Affected lobes or parts of lobes are plum-coloured and airless and show, histologically, oedema and bronchopneumonia. Often they are sterile on cultivation, but sometimes bacteria may be grown, no one organism being present with any constancy. This lung involvement in ferrets inoculated under anesthesia was first shown by Shope
[3] to be produced by the swine influenza virus, but Francis [4] in America and we ourselves bave found the same to be true of human strains: lung-involvement may prove fatal.
An advance was made last summer when we found [5] that mice were susceptible to the virus when this was introduced intranasally under ether anesthesia. In contrast to ferrets, mice do not appear to develop symptoms or lesions in the nasal passages, but only in the lungs. These consist of areas of plum-coloured consolidation which may be very limited iii extent or in fatal cases may involve the whole of the lungs. Histologically they are like the ferret lungs, showing congestion, collapse, cedema, and infiltration with polymorphonuclear and mononuclear cells, Bacteriologically also they are like the ferret lesions-often sterile, but at times there are various secondary invaders. Mice infected with potent virus usually show symptoms-roughening of the coat, exaggerated respiration and loss of appetite-in about forty-eight hours and they usually die within a week. Mice receiving smaller doses of virus commonly survive. As with ferrets, we have so far only recovered virus from the respiratory tract; lung emulsions can conveniently be used for carrying on the virus serially through mice.
One important point has to be emphasized. Bacteria-free filtrates of virus are adequate to produce the whole disease-picture in both ferrets and mice. No association with a bacillus is necessary. Nor indeed have we yet found any organism which when associated with virus profoundly alters the disease-picture. Here, then, is a striking contrast with the disease in pigs [2] where the virus alone produces a mild, scarcely recognizable illness and the typical" swine 'flu" is only seen when both virus and influenza bacillus have been introduced. As to what is necessary to produce influenza in man, we do not know. We cannot say whether Pfeiffer's bacillus plays an important accessory role or not in uncomplicated influenza. We feel fairly sure, however, that in killing epidemics like that of 1918-1919 associated bacilli and cocci play a very important part indeed.
During the past autumn Dr. Thomas Francis [4], in New York, obtained sputa sent in glycerin from cases of influenza in an outbreak in Porto Rico. With these he was able to infect ferrets and from the ferrets to infect mice. Essentially his results confirm ours, but some of his strains seem to be even more virulent for animals.
I will refer to some of our observations upon immunity to influenza. Ferrets recovered from an infection are immune for some three months. Thereafter their immunity fades, and six months after their first attack they can be reinfected. After an attack of the disease.they develop neutralizing antibodies in their sera, and at the time when their immunity has faded and they are again susceptible, these antibodies are still present. We do not know whether the ferrets have bocome susceptible because their antibodies are now quantitatively insufficient or whether we shall have to make some distinction between local and general immunity. In the same connexion it may be recorded that subcutaneous immunization of ferrets with living virus has, so far, failed to give them complete protection against infection; it does, however, lead to the development of neutralizing antibodies in their sera: here again is an apparent instance of divorce between humoral immunity and susceptibility to infection.
Almost all the human sera we have examined contain neutralizing antibodies against the virus. It seems very unlikely that all these people will prove resistant to the next epidemic which comes along. If they are not, why not ? Will it be because their antibodies are not strong enough, or because humoral immunity is of no account ? Or will the virus of the next epidemic be of a different antigenic race ?
We should be very rash to claim, at this early stage, that "a true influenza" of man can be distinguished from "pseudo-influenzas" by determining the presence or absence of a virus pathogenic for mice and ferrets. It may be that even in sporadic influenzas in non-epidemic times a virus is present but that it is insufficiently potent to infect our animals. We feel, however, that the animal test places in the hands of investigators a new tool with which to attempt the sorting-out of this complicated group of diseases.
Dr. J. T. Edwards: It may be judged from Dr. Andrewes' remarks that research into influenza has at last taken shape as a problem in comparative pathology. It is thus fitting that the progress of research on this subject should be discussed by this Section. Let me, therefore, in making the point I wish to bring out in my contribution, retrace some of the ground which has already been covered by Dr.
Andrewes.
It can be looked upon as fortunate that the ferret (which had been discovered by Dr. Andrewes' colleagues at Hampstead-Laidlaw and Dunkin-to be invaluable in their researches upon distemper in dogs) was found to be susceptible to the virus of human influenza, when it is inoculated by the intranasal route with the nasal washings of persons suffering from influenza. As has been said, the lesions of the ferret disease disclose no bacteria as likely causal agents; the disease is readily transmissible by means of filtrates; much has been learned about its immunological characteristics in the ferret (a subject I shall revert to later), but, so far, the natural host, namely man, of what is presumed to be the virus thus transmitted to the ferret has not been infected with material derived from the ferret disease. The furtbor finding that the mouse can be infected with the ferret virus by intranasal inoculation, with the production of characteristic lung lesions, may well furnish the means of ready and economical quantitative estimation of virus in tissue material, and thus help to speed up investigation, after the manner in which the mouse and guinea-pig, respectively, have been used in research on louping-ill and foot-and mouth disease. I submit, however, that this work might have reached an impasse, had it not been that concurrently a disease of pigs, well known in America since 1918 as swine influenza, was under investigation by Shope at the Rockefeller Institute; Shope, with Lewis, in a number of papers since 1931, has shown that the pig disease is a composite infection, with, as its primary exciting agent, a filter-passing virus, which alone produces merely a mild disease (that is, however, readily transmissible by contact); symptoms corresponding in severity with those of the natural disease can only be set up when the virus acts in concert with a bacterium, H. influenza suis.
Shope's work, it must here be said, followed upon the discovery of the American veterinary workers, McBryde, Niles, and Moskey. in 1928, tbat: (1) The pig disease was an affection of the respiratory tract and the causal agent was not found in the blood; (2) the infective agent was readily demonstrable in the tracheal and bronchial mucus and in the nasal secretions of diseased pigs; (3) the disease could be readily transmitted by dropping suspensions of the tracheal and bronchial mucus or of the nasal secretions of affected pigs into the nostrils of healthy pigs, and in no other way.
I have found it necessary to repeat this much of the substance of Dr. Andrewes' remarks because, from a scrutiny of the relevant literature, it has been borne in upon me that the Great War and the circumstances arising out of it must now be adjudged to have delayed, probably for at least fifteen years, the course of research along these lines, which now bid well to be fruitful. Such work as has been taken up in the intervening period has consisted mainly of exercises in pure bacteriology, which on the whole have been barren of results that can be said to be likely to be applicable to the control of the disease. Now, just before the war, that is, in 1912 and 1913, there was published in the Zeitschrift fur Veterindrkunde a series of reports the significance of which was grasped only by a few men in veterinary circles at the time, although their general purport would seem to have been well appreciated by the men who sponsored or actively prosecuted the work and who bear most illustrious names in the realm of bacteriology, viz. Koch, Gaffky, Loffler. These reports dealt with a common respiratory disease of horses which had been causing regularly, especially during the colder months of the year, very heavy losses annually in the German army. This disease is well known to British veterinary surgeons as " equine infectious pneumonia " or "contagious pleuro-pneumonia," but, as has been stressed by the Dutch writer, Bemelmans (1921) , it bears more points of resemblance to human influenza than does the other common form of equine infectious respiratory disease, the so-called " pink-eye " of British and American veterinary surgeons. "Pink-eye," however, is customarily referred to as influenza, following upon the subdivision by Falke, in 1862, in a notable treatise, of the more common respiratory diseases of the horse that had previously been massed together under the common designation of influenza.
The "pink-eye" form of infection (the influenza catarrhalis of Friedberger,. pferdestaupe, rotlaufseuche) was quite well known to the German workers mentioned in the course of their investigations and was even investigated by them as a separate part of their inquiry. It is well known that this commonly designated influenza,.
often occurs in the form of extensive epizootics which spread rapidly through stables and even large territories in a continuous wave. It can be readly transmitted from diseased to healthy horses by subcutaneous inoculation of blood. In 1909, Poels, of Holland showed that it could be transmitted by a carrier stallion to mares didring coitus. Mares infected in this way afterwards spread the disease rapidly by contact to healthy horses kept in the same stables, presumably by the respiratory route. Berkefeld fitrates of infective semen proved virulent on inoculation. In Pools' case the stallion transmitted infection by coitus for a period of six years. In another case, recorded by Bergmann (1913) in Sweden, a stallion communicated infection in the same way for six years and a half. Vechiu (1926) in Roumania has shown that the virus can be found in the saliva of infected horses for at least eight months after apparent recovery. This form of disease is usually attended with only a low deathrate. After an incubation period of from two to twelve (usually four to seven) days, there is a sudden rise of temperature (104-1060 F.), which lasts with fluctuations for from three to six days, and then drops rather suddenly. During the febrile period the horse shows marked prostration, muscular weakness, and inco6rdination of movements. The eyelids are swollen and the conjunctiva assumes a deep red to mahogany colour.
CEdematous swellings are often seen in the subcutaneous tissues of the lower part of the trunk and in the limbs. The amount of nasal discharge and cough varies considerably, but in what is usually held to be a typical case it is not large.
It is, however, always easy to distinguish this disease from the other form to be considered, of which inflammatory changes in the respiratory tract are the pronounced feature. In the extensive outbreak which swept across India in 1915, A. J. Williams records that in some localities, depending upon the general condition of the horses and other circumstances, the disease assumed a typical " pink-eye " or anasarcous form, whereas in other localities the symptoms were those of an acute catarrhal fever. In an epizootic which raged throughout South Africa in 1916, Theiler was unable, after careful examination, to decide as to which of the recognized forms of influenza he was dealing with.
The equine infectious pneumonia (influenza pectoralis of Friedberger, brustseuche), which is the condition I wish to bring especially to notice, differs from the preceding condition mainly in that it comes to the notice of the practising clinician when the disease has reached the stage of a frank pneumonia or pleuropneumonia. It is also less rapid in its spread, which takes place by leaps, and the very high death-rate caused by it makes it a disease of formidable economic importance to horse-owners. It prevails only among horses kept in stables or otherwise in close confinement, especially during the colder weather, when working horses are usually stabled. The view has been expressed by competent veterinary authors that probably all cases of pneumonia in horses, including the apparently sporadic cases encountered by the clinician, are of this infectious type. The lung lesions differ from those of pneumococcus pneumonia in man in that they first make their appearance as widely scattered foci of mainly croupous inflammation in the lung parenchyma, which show a marked tendency to early necrosis followed by gangrene. In many cases there is enormous pleuritic effusion. Post mortem, one finds usually in pure culture, in the earlier foci in the lungs, the streptococcus (Str. equi) first described in these lesions by Schiitz in 1887-a streptococcus which was for long afterwards believed to be the cause of the disease, but which does not differ from the kind usually cultivable from the submaxillary-gland abscesses of young horses affected with the common equine infectious disease known as strangles. The French veterinary worker, Ligni6res, however, ascribed both this disease and the form already considered to Pasteurella infection, that is, to a group of organisms that had previously been demonstrated in the lesions by Babes. There is a large continental literature upon the possible role of these two organisms in the causation of equine infectious pneumonia. It is interesting to recall that Pasteur in 1881 gave his attention this disease.
The horses belonging to the Compagnie des Omnibus Parisiens were suffering huge fatalities from it. Pasteur injected nasal discharge into guinea-pigs which afterwards died, and he obtained from various organs pure cultures of an ovoid bacillus which he thought closely resembled that of fowl cholera. In spite of the considerable amount of work carried out to prove a causal relationship between the various cultivable micro-organisms and brustseuche, the disease could never be set up in horses artificially by these organisms, and all measures designed to protect horses by inoculation of any of the organisms or their products failed.
In 1900, therefore, the Prussian Ministry of War, alarmed by the heavy recurring losses caused by the disease, undertook official inquiries into its etiology. The experiments were entrusted first to the distinguished veterinarians, Ostertag and Troester, but the outcome of their work was that they failed altogether to discover what was the natural mode of transmission. Koch was then commissioned by imperial decree to pursue investigations into the matter at his institute in Berlin, with the cooperation of the military veterinary authorities. Like his predecessors at the work, he concluded that all the cultivable bacteria, notably the streptococci, to be found in the lesions postmortem could be dismissed as secondary invaders or accidental contaminants. He noted, however, that in a few cases, which had run a hyperacute course, no bacteria could be discovered in the lungs. He also carried out careful experiments to ascertain whether other animals or vermin played any part as carriers or vectors of the infective agent. He was unable to incriminate such carriers, and his second report, written by Gaffky in 1911, concluded with the statement that the causation and mode of transmission of the so-called equine contagious pleuropneumonia remained an absolutely open question. After Koch's death (1910) Gaffky was commissioned to continue the researches at Koch's Institute, and the two further reports which were submitted to the Minister for War in September and December 1912, were published in the form of an article under the names of Gaffky and Liihrs in the journal already referred to (Zeitschrift fiur Veterindrkunde, vol. xxv, pp. 1-11) in 1913. Having at their disposal a vast amount of animal material they were enabled to observe closely the pre-pneumonic clinical phase of the disease, i.e. what may be looked upon as the more typically influenzal phase, and to kill for inspection young horses exposed to infection by contact at any observed stage of the disease. The conclusions were as follows: (1) The initial lesion in the lungs is found in the smallest bronchi. At an early stage of the disease these passages are filled with a clear, yellowish, slimy exudate which readily coagulates, and in the vicinity of these collections of exudate there are areas in the lung of dense cell accumulation and serous infiltration. In the lobules communicating with the occluded bronchioles, the lung alveoli are also distended with fluid contents which are rich in extravasated cells. Where these foci underlie the pleura, there is aedema of the sub-endothelial tissue, which is filled with a transparent gelatinous exudate. There is also at the commencement of the disease a marked infiltration of the interstitial connective tissue with cedematous fluid.
(2) Next, about the fourth or fifth day after the onset of fever, bacterial invaders, particularly streptococci, make their appearance and then produce the severe croupous and often hsemorrhagic lesions which lead to widespread necrosis.
(3) Transmission as a rule takes place by contact from horse to horse without the intervention of vectors.
(4) The incubation stage is long-at least sixteen days; it is usually between twenty and forty davs, but may be even longer.
(5) The disease cannot be transmitted by parenteral inoculation of blood or diseased tissue pulp. On the other hand, transmission usually succeeds when the bacteria-free bronchial exudate which has been harvested during the early stages of the disease is rubbed into the undamaged surfaces of the nostrils and mouth.
The authors also write of the presence of bodies that bear some resemblance to inclusion bodies in the ciliated columnar cells of the affected respiratory mucosa.
The above conclusions would cover the work which had been accomplished until the end of 1912.
The issue of published reports then ceased and the work had to be discontinued abruptly with the declaration of war. During the war, and for some time afterwards, as Liihrs has afterwards stated, the disease fell into relative insignificance because, as had been already observed in the German campaigns of 1866 and 1870-71, in the conditions of open-air field service, horses were remarkably free of the forms of respiratory disease which had previously afflicted tbem in the conditions of peacetime maintenance. Nevertheless, it must here be asserted that at remount dep6ts and collecting centres, and particularly in the conditions of sea transport, respiratory disease was often a serious menace to the horses of the belligerents.
It is to be hoped that the respiratory affections of the horse will prove amenable to study by methods similar to those which more recently have proved fruitful in investigating virus diseases. I have dealt with the subject here as it concerns horses, not because of a desire at the present moment to press for an extension of the study to this species, but rather to bring to notice certain remarkable experiences in comparative pathology which seem to me to fit in very well with the picture as it has now been revealed by Dr. Andrewes. I would have hesitated, however, to make it the main theme of my contribution, had it not been that there has fallen into my hands a striking article written a few years ago by Gaffky's former colleague, Liihrs (now a Veterinary-General in the German Army) recording what he had been able to salvage of the German records covering the period between the end of 1912 (when the last report was published by Gaffky and himself) and the outbreak of the war. This further report was not published until 1928, in a Festschrift dedicated to the distinguished veterinary teacher, Eugen Frohner. Liuhrs tells in this report that the researches carried out at Koch's Institute under Gaffky were afterwards directed by Loffler, who deemed them to be of such great interest and significance that on his death-bed his concern was for them and their further extension. The further records are concerned with researches upon immunization against the equine infectious pleuropneumonia. In experiments that were several times repeated and seem to me to have been adequately controlled, it was shown again that when bronchial exudate, free from bacteria, taken from the lungs of young horses on the third or fourth day of their illness, was applied to the nostrils or mouth of susceptible horses, the latter almost invariably contracted the disease. In their protection experiments, suspensions of triturated lung lesions were employed. It had been found that suspensions prepared in this way did not set up recognizable disease when they were inoculated subcutaneously, intravenously, intrathoracically, or intramuscularly, but the inoculated animals subsequently resisted natural infection after they had been exposed to risk in every possible way. In view of these promising results, further work on a somewhat large scale was carried out, using for the experiments mainly lung material preserved in 50% glycerin: the animals inoculated with this material subsequently resisted infection by intranasal and intrabuccal rubbing of infective bronchial mucus, which almost invariably produced disease in the controls. It is mentioned that the period of incubation was shorter when the infective material was rubbed into the nostrils than when it was rubbed inside the moutb. The active agent would, therefore, seem tobe unable to set up manifest disease except when it is brought into direct. contact with the respiratory mucosa; when it was introduced into the body by other channels it failed to set up overt disease, but was yet capable of evoking an immunity response of such degree that the inoculated animal was capable afterwards of putting up nearly always a solid resistance against natural infection.
While dealing with the subject of equine respiratory affections, mention has to be made of the recent work of Waldmann and Kobe upon a form of infectious bronchitis in horses which prevails seasonally in certain racing establishments in Germany and elsewhere, and which causes the affected animals to display paroxysms of coughing, with few other striking symptoms. The diseasehas been found by these workers to be readily transmissible among horses by contact, the incubation period being from two to three days. It could also be transmitted artificially by intranasal inoculation of bronchial mucus and lung expressate derived from horses killed at an early stage of the disease, when the lungs were still germ-free. Filtrates of suspensions of this material were also infective, and the disease produced was passaged twelve times in this way by filtrates. In severe cases, streptococci could be discovered in the peribronchial foci. Some immunity to reinfection was demonstrable, the degree of which seemed to correspond to the severity of the initial infection. The disease was also found to be transmissible to pigs and cattle. In cattle, the disease set up would appear to be identical with that seen in the small outbreaks of infectious bronchitis that have sometimes been reported to occur naturally in these animals. The authors did not determine whether the pig infection which was brought about experimentally by them with the horse virus was identical with the form of pig influenza which they have had under study for some time in Germany, following upon the suggestive indications of Shope. The German form of pig influenza seems to exhibit certain well-marked points of difference from the American disease studied by Shope. It prevails as an extremely widespread winter enzootic among pigs a few weeks old, in which formerly it was mistaken for chronic swine fever. It is manifested by great wasting and coughing, and it is noteworthy that the concomitant bacterial invaders change in kind with advancing age of the young pigs, from Hammophilus to Pasteurella. The disease cannot be reproduced in its natural form by intranasal inoculation of pigs with artificial mixtures of filtrates derived from affected lungs and cultures of the concomitant organisms grown on laboratory media. It would seem that the bacteria lose their capacity to act in concert with the virus when they have been grown outside the body on culture media. The horse disease investigated by Waldmann and Kobe is, they believe, identical with forms of respiratory affection that have been described under various names in the literature, and they consider that it may assume the clinical picture of an infectious bronchopneumonia, which again has gone under various names, when the requisite secondary bacterial flora are to hand to supplement the action of the virus. They believe it is different, however, from the two great classes of equine respiratory disease-influenza catarrhalis and influenza pectoralis-that have already been been discussed in this paper. It is worthy of mention that Luihrs failed to infect pigs with the bronchial exudate derived from the latter (brustseuche) class of disease, these exudates proving, nevertheless, highly virulent to young horses by intranasal application. To revert, in conclusion, to the work last recorded by Liihrs upon the German official investigations into brustseuche-we may be allowed perhaps at this stage in the progress of influenza research, to take under review the important findings upon the immunization of horses communicated by him in the light of the recent statements bearing upon the same aspect of the problem that have been made by the workers at Hampstead, dealing with the immunity reactions of the ferret to their strains of presumed human influenza virus, and by Shope, dealing with the immunity reactions of the pig to the American swine influenza virus.
With all three viruses-human, horse and pig-we have, from the recorded evidence, agents which are only capable of producing overt disease when they are implanted upon the respiratory mucosa of a susceptible host. In their natural hosts, their patbogenic action may become greatly enbanced by the supervention of secondary bacterial invaders, to produce a composite and variable clinical disease picture. When these viruses are introduced into the body parenterahy, i.e. in any way other than by implantation on the respiratory mucosa, they fail to set up any clinically recognizable disease, but the animals so inoculated are afterwards more or less resistant to natural attack of disease. This has been proved to be the case with the horse and pig, and observations pointing to similar conclusions have now been recorded in ferrets subjected to experiment with the human disease. Although the immunity brought about may not be of very long duration, it is likely that it can be freshened-up by repeated parenteral inoculation with the live virus. Attempts at protection against the natural disease by inoculation with products derived from the secondary bacterial invaders have failed both in horses and pigs.
One may be over-sanguine at this stage in expressing the hope that the means are probably now forthcoming for protection of the human subject in an analogous manner. The work of the Hampstead team has shown that ample virus can be obtained, for any system of immunization of the kind envisaged, from ferrets, which suffer severely from the " cleans" virus disease (if, as is most likely, the virus contained in them is actually that of human influenza).
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Dr. E. Stolkind said that while studying in various countries he had seen epidemics of influenza in man at all seasons of the year. Until the virus (or microbe) of influenza was known, only a clinical diagnosis could be made. The most characteristic symptoms of influenza were those of fever and catarrhal inflammations. of the nasopharynx, trachea, frequently with'bronchitis. The clinical picture of the so-called " common cold " was usually the same. In 1910 and later [1 and 21, he (Dr. Stolkind) had described a special form of paratyphoid fever which he proposed to call the influenzal, or respiratory, paratyphoid as clinically it did not differ from respiratory influenza. Bacteriologically, bowever, the paratyphoid bacillus was found. This form of paratyphoid fever had since been observed by many authors. 1 STOLKIND, E., Brit. Journ. Child. Dis., 1918, xv, 161. 2 ROLLESTON, J., "Acute Infectious Diseases." London, 1929. Dr. F. A. Pickworth said he would like to ask whether animals with experimentally produced influenza showed gross pathological changes in the nasal sinuses. He asked this question because in human beings influenza was generally accompanied by or followed by nasal sinusitis which in some cases persisted for years.
Dr. Wilson Smith: A point which puzzled me during our earlier work on influenza in the ferret was the fact that in uncomplicated human influenza the general disturbance is so severe and the malaise and depression last for such a long time. This did not seem to fit in with the conception of the virus attack being solely upon the nasal mucosa and nasal sinuses, for at that time we could find no evidence of other tissues being involved in the ferret disease. The nasal mucosa and sinuses may be even more severely involved in the common cold, yet the general disturbance and after-effects are not comparable with those of influenza.
However, we discovered later a method of inoculation of ferrets which led tca severe involvement of the lungs and an illness of greater severity. It seems possible therefore that in man the virus may attack not only the nasal sinuses but also the lungs, and it would be most interesting to obtain, if possible, careful clinical and radiological examinations of the lungs of influenza patients at different stages of the disease.
Dr. E. W. Goodall said that in the investigations and discussions on thia subject there was one point of very considerable importance which appeared to have been overlooked, and about which he would ask a question. Had clinical or pathological research been directed to the discovery of any disease in animals which, though not clinically resembling influenza in man, yet might be, in a different form, the equivalent of that disease, just as vaccinia in cows, a disease very different in its outward form from human variola, was due to the same microbic cause as the latter disease ?
Mr. R. E. Glover said that he would like to ascertain the views of Dr. Andrewes and his colleagues on a recent article published by Dr. Eichhorn in which it was suggested that there was an immunological relationship between the influenza virus disease of the ferret and dog distemper.
Dr. Andrewes (in reply to Dr. Pickworth) said that ferrets infected with influenza virus had acute inflammatory lesions involving their turbinate bones and their very extensive frontal sinuses.
In reply to Mr. Glover: His co-workers and himself had repeated the experiments recorded by Eichhorn and Pyle,' and had obtained entirely opposite results. Ferrets immune to distemper proved to have normal susceptibility to influenza; ferrets immune to influenza had the same susceptibility to distemper as controls.
